Background: The use of motivational interviewing (MI) for changing unhealthy behaviour for muskuloskeletal patients forces us to find methods for its effectiveness evaluation. One of the solutions could be the transtheoretical model (TTM). It is a stagebased theory of behaviour changes. Movement through the stages is hypothesized to be caused by the processes of change, decisional balance and temptation. The purpose of this study is to find out how TTM can show health behaviour changes for patients with musculoskeletal disorders. Methods: One to four MI sessions has been successfully applied for 35 patients with musculoskeletal disorders during their rehabilitation treatment period. TTM's Readiness to Change Questionnaire was used to evaluate behaviour changes at the beginning and at the end of MI treatment. Findings: There were 6 patients at precontemplation, 19 at contemplation and 10 at action stages at the beginning of MI sessions. Results showed that 11 patients stayed at contemplation stage and 9 were already at action stage already changing their behavior, but 3 patients moved from precontemplation to contemplation stage, 3 patients moved from precontemplation to action stage and 8 patients moved from contemplation to action stage after MI interventions. Conclusions and recommendations: MI sessions seem to be effective in changing health behaviour for patients with musculoskeletal disorders. TTM evaluates health behaviour changes even after brief intervention.
Introduction
According to Ministry of Health of Lithuania, more than 250,000 Lithuanian people suffer from musculoskeletal diseases, including chronic pain, osteoarthritis, rheumatoid arthritis, and others. Musculoskeletal disorders are the main reason of long-term physical disability in the world and the second main reason in Lithuania (WHO, 2013; Ministry of Health of Lithuania, 2013) .
Healthy lifestyle may improve the symptoms of musculoskeletal diseases, and health promoting behavior play an important role in this process. Physical activity, weight control, healthy eating, alcohol and smoking avoidance are the key components of health promoting behavior. Despite this, patients are tend not to practice health promoting behavior. It has been proved in previous studies that unhealthy lifestyle negatively affects individual's health and might cause a disability. Low physical activity and unhealthy nutrition may lead to complications and secondary chronic conditions, such as difficulties moving the joints, low back, bone or joint pain, pressure ulcers and obesity. Previous research has shown that, people with musculoskeletal disorders are more likely to live a sedentary lifestyle and their physical activity is low (Christensen et al., 2007; Fini, Salamanna, Veronesi, 2011) . Smoking and problem drinking are also quite common among individuals with musculoskeletal disorders (Wolfe, 2000) . Addiction to smoking and alcohol may negatively affect health and are linked to an elevated risk of mortality of people with physical disabilities whose mortality rates are higher compared to healthy population (Krause, & Saunders, 2012) .
These results of previous studies imply that it is very important to look for effective interventions for health behavior changes. Health risk behavior is usually modified by using directive methods and educational techniques (Weingarten, Henning, & Ofman, 2002) , not including individual's motivation for behavior change. Motivational interviewing (MI), developed by Rollnick and Miller, focuses on enhancing client's motivation to change. Within the principle of MI, motivation to change is viewed as something which is evoked in the patient, rather than imposed (Hettema, Steele, & Miller, 2005) . MI is a client-centered counseling style for eliciting behavior change by helping clients to explore and resolve ambivalence (Rollnick, & Miller, 1995) . MI can be used in the treatment of a broad range of behavioral problems and diseases, including weight loss, smoking cessation, alcohol abuse and others (Rubak, Sandbaek, Lauritzen, & Christensen, 2005) .
Previous studies show that using MI might be effective in promoting physical activity (Ang, Kesevalu, Lydon, Lane, & Bigatti, 2007) , reducing pain, enhancing self-efficacy and motivation (Knittle, De Gucht, Hurkmans, Peeters, Ronday, & Maes, 2013) , cognitive coping, coping with emotional strains of chronic pain (Rau, EhlebrachtKönig, & Petermann, 2008) in musculoskeletal patients.
The use of MI for changing unhealthy behavior of patients with musculoskeletal disorders forces us to find methods for its effectiveness evaluation. One of the solutions could be the transtheoretical model (TTM). The TTM is a framework for understanding when people are ready to change (stages of change), how they weigh the pros and cons of their behavior change (decisional balance), and their beliefs about changing their behavior (temptations) (Prochaska., DiClemente, & Norcross, 1992) . Usually there are three main stages of behavioral change (Prochaska, 2013; Prochaska, & Velicer, 1997) :
Precontemplation is the stage in which people do not intend to take action in the near term. They may be in this stage because they are uninformed about the consequences of their behavior. Or they may have tried to change many times and become demoralized about their abilities to change. They tend to avoid reading, talking, or thinking about their health-risk behaviors.
In the contemplation stage people intend to change their behaviors in the near term, but they are still aware of the pros and cons of changing. This balance between the costs and benefits of changing can produce profound ambivalence and keeps people stuck in contemplation for long periods of time. People reach action stage when they have already made specific, overt modifications in their lifestyles. Typically, not all modifications of behavior count as action in this model. In most applications, people have to attain a criterion that scientists and professionals agree is sufficient to reduce risks for disease.
Some studies have found a natural fit between MI and the transtheoretical stages of change. The TTM popularized a recognition that many people engaged in health risk behavior are not yet decided or committed to change, and that interventions should therefore be adjusted to the person's current level of readiness. Rather than blaming people for being unmotivated, in MI it became part of the clinician's task to enhance motivation for change (Miller, Rollnick, 2009) .
The purpose of this study is to find out how TTM can show health behaviour changes for patients with musculoskeletal disorders.
Methods

Study design
This study contains results gained from research project Nr. MIP-081/2014 funded by Research Council of Lithuania between 2014 and 2016. Partners of this project are Vytautas Magnus University and Abromiskes Reahabilitation Hospital, supervisor of the research project is doc. dr. Liuda Sinkariova.
Study design was a prospective randomized trial in which patients were randomly allocated (1:1) to one of two groups. Group 1 (treatment) received standard care at hospital prescribed by their doctor and one to four individual motivational interviewing sessions. Group 2 (control) received standard care at rehabilitation hospital only but no motivational interviewing.
Patients
Participants of the study were recruited in Abromiskes rehabilitation hospital (Lithuania), on the arthrology and trauma unit. To be included to the study, a participant had to match four criteria: 1) being no older than 75 years; 2) not feeling too much subjective pain which could negatively affect one's participation in MI sessions; 3) has just arrived to reahabilitation hospital; 4) willing to participate in the study.
3 Intervention
'Standard care' involved all procedures (kinesiotherapy, ergotherapy, massage, physiotherapy, etc.) at Abromiskes rehabilitation hospital precribed to musculoskeletal patients by their medical doctors. 'Motivational interviewing' involved a series of counselling sessions oncentrating on exploring ambivalence to health-promoting behavior. One to four individual MI sessions were delivered for each participant lasting approximately 45 min each. During their first MI session, patients from treatment group were invited to identify a target health behavior (smoking, use of alcohol, physical activity or dietary) they would like to change.
Motivational interviewing involves exploring ambivalence in an empathetic manner. The core skills of counselling, such as attending, reflective, listening, paraphrasing and summarizing, are critical to the process. The interviewer helps and guides the patient so that they may develop the skills and support necessary to sustain a lifestyle rich in physical activities. They jointly explore the choices to be made, problems to be faced and solutions derived. Further details of this approach can be found in Miller, Rollnick (2013) .
Measures of outcomes
Transtheoretical model's Readiness to Change Questionnaire (RCQ; Rollnick, Heather, Gold, Hall, 1992 ) was used to evaluate behaviour changes of intervention and control groups during their rehabilitation treatment period. It is a 12-item instrument for measuring individual's "stage to change". The questionnaire is based on the stages of Transtheoretical model developed by Prochaska and DiClemente (1986) which describes the the stages through which a person moves in an attempt to change one's behavior. The RCQ provides three four-item scales, each representing a stage of change pre-contemplation, contemplation and action. Answers are given on a Likert scale ranging from 'strongly disagree' to 'strongly agree'. RCQ has shown satisfactory psychometric properties, with concurrent validity on different measures (Rollnick et al., 1992) . Lithuanian version of this questionnaire was translated by Fleming, Murray, Subata, Valius (1992) . Four versions of RCQ's were used for measuring four health behaviors: smoking, use of alcohol, physical activity and dietary. Demographic variables, such as gender, age, education, family and physical disability status, were also examined. All outcomes were assessed by self-report questionnaires at baseline (2-3 days after patient's arrival to the rehabilitation and before first MI session for treatment group), post-treatment (2-3 days before leaving rehabilitation hospital and after all completed MI sessions for treatment group ) and follow-up (3 months after baseline). The research project is still ongoing until the end of year 2016 and only results from baseline and post-treatment assessments are analysed in this study.
Statistical analyses
Data were analysed with SPSS software version 21.0 for Windows. Non-parametric tests were used because the normality assumption for the parametric tests was not met. Between-groups differences at baseline were assessed by Mann-Whitney U test for continuous variables, and chi-square tests for categorical variables. Wilcoxon Signed Rank test was used were used to compare the primary and secondary outcome variables at baseline with post-treatment assessments. Level of significance was set to p ≤ 0.05.
Ethical considerations
The study gained ethical approval from a research ethics committee and all procedures were in accord with national and local guidelines and the Lithuanian Bioetics Committee. Every patient participated in the study was informed about the main goal of the study, study procedure and data protection. Every participant was asked to sign in the agreement of participation form if they were willing participate and was informed about their right to cancel their participation at any time of the study.
All the study procedure was arranged with the director of the hospital and other staff members working on the arthrology-trauma unit.
Results
Sample participants
Of 82 eligible patients referred to the study, 20 (24.4%) were excluded because of not being able to communicate in Lithuanian (n = 7) or lack of interest in the study (n=13). The remaining 62 patients (75.6%) were randomized to the treatment (n = 37) and control groups (n = 25). The treatment group consisted of 14 men and 23 women, their mean age was 58.08 ± 9.91 years, and the control group consisted of 7 men and 18 women, their mean age was 57.88 ± 11.5 years. Patients from both treatment and control group completed the questionnaires about all four health behaviors mentioned before but 45 patients do not drink alcohol and 47 of them do not smoke and did not complete RCQ questionnaire for use of alcohol and smoking.
Baseline characteristics
At baseline, there was a non-significant difference between groups for every variable considered between treatment and control group (Table 1) . During the study two patients from treatment group dropped out of study because they did not attend MI sessions and did not complete the post-treatment questionnaires. Values expresed as ranks (means ± SD).
Changes following treatment
One to four MI sessions has been successfully applied for 35 patients from the treatment group; 4 patients (11.4%) had one MI session, 25 (71.4%) patients participated in two MI session, 5 (14.3%) patients received three MI session and only one patient (2.9%) had all four MI sessions. During MI session, 6 (17.1%) patients expressed a desire to change their smoking, 15 (42.9%) prefered to change their physical activity, 13 (37.1%) patients were willing to change dietary behavior and only one (2.9%) patient decided to change his use of alcohol. At the beginning of MI session, 6 (17.1%) patients of treatment group were at precontemplation, 19 (54.3%) were of them at contemplation and 10 (28.6%) patients were at action stages. Changes between stages at the end of treatment to baseline are shown in Table 2 . Results showed that 11 (31.4%) patients stayed at contemplation stage and 9 (25.7%) were at action stage already changing their behavior, but 3 (8.5%) patients moved from precontemplation to contemplation stage, 3 (8.5%) patients progressed from precontemplation to action stage and 8 (22.8%) patients moved from contemplation to action stage after MI interventions.
To identify if the movement through stages of changes is significant, Wilcoxon matched-pair sign test was used and the results are shown in Table 3 . Assuming that one health behavioral change may evoke other behavioral changes, the primary and secondary outcome variables at baseline with post-treatment assessments were compared for both treatment and control groups. The results show that change of dietary behavior stages was statistically significant among patients from treatment group (p = 0.029); 9 (25.7%) patients from treatment group had made positive movements through the stages of changes for dietary behavior. Similar effect was found for physical activity; 10 (28.6%) patients had made progression through the stages of changes for physical activity and this difference might be considered as statistically significant (p = 0.051).
Difference of stage of change for smoking behavior at baseline with post-treatment assessments approached but did not achieve statistical significance (p = 0.059).
Meanwhile, there were no significant differences between primary and secondary outcome variables among patients from control group. There were some positive movements toward the action stage for all four health behaviors but they did not achieve statistical significance (p ≥ 0.05).
Discussion
Health risk behaviors, such as smoking, problem drinking, poor nutrition and low physical activity, may not only increase the risk of some musculoskeletal diseases but also disimprove the current health status of people who already have musculoskeletal disorders (Schwarzer, 2008) . Conversely, health promoting behavior helps individual to overcome health issues and improve the health outcomes for musculoskeletal patients. MI is one of the possible interventions helping musculoskeletal patients change health behavior. This study demonstrated that MI might be effective in changing health behaviour for patients with musculoskeletal disorders. As the results revealed, patients from the treatment group have made larger significant progress toward action stage for dietary and physical activity compared to patients from control group.
It seems that MI might be really effective in changing dietary behavior since other authors have achieved similar results (Low, Giasson, Connors, Freeman, & Weiss 2013; West, DiLillo, Bursac, Gore, & Greene, 2007) . The only limitation is that in these studies MI was applied for cardiology or diabetic but not musculoskeletal patients. Weight loss is associated with pain relief and reduced disability and increased physical functioning (Okoro, Hootman, Strine, Balluz, & Mokdad, 2004) , and interventions such as MI can be a beneficial adjunct to behavioral dietary treatment for people with musculoskeletal disorders. Still, more studies are needed to confirm MI benefit in changing dietary behavior of musculoskeletal patients.
Physical activity is another important factor for people with musculoskeletal disorders. Physical activity can help prevent obesity, enhance functional abilities, decrease pain, increase quality of life and social integration (Plasqui, 2008) . MI is often used for increasing physical activity and results of this study confirm findings of previous studies (Vong, Cheing, Chan, So, & Chan, 2011) that MI can effectively enhance motivation and exercise compliance and show better improvement in physical function in musculoskeletal patients.
Even if many other authors have confirmed MI efficacy in changing drinking and smoking behaviors, results of this study showed no significant MI effect in changing patients' use of alcohol and smoking. One of the possible explanations is that smoking and drinking are not the most important risk factors for musculoskeletal condition and most of patients included to this study did not smoke or drink any alcohol. In fact, patients' positive movement through the stages of change for smoking seems promising but more participants willing to change their smoking behavior are required before any conclusions can be drawn.
In the begining of their rehabilitation, some treatment group patients were already at action stage and changing their health behavior even before treatment. So this study included people whose motivation to change their health behavior was already high. During MI sessions they only needed some encouragement and support to reach the goals they have stated to themselves. The action stage is often considered as the last stage and this might be one of reasons why some people have not made any movement through TTM stages.
The finding of this study also showed that TTM can be used for evaluating health behaviour changes even after brief intervention. Follow-up assessment of this study is still ongoing, and the results of long-term benefit of MI are expected in the near term.
Conclusion
In this study, a modest, short-term benefit was provided to people with musculoskeletal disorders towards their health behavior changes and positive movement in the stages of change. The findings showed that TTM is beneficial in understanding musculoskeletal patients' health behaviors. However, there is need for more studies to explain the transition to other stages in smoking behaviors.
